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1. Current literature highlights
1.1. Parallel synthesis of quinazolinone anti-tumour agents
The 4(3H)-quinazolinone structure is considered as a ‘privi-
leged’ pharmacophore found in a number of pharmaceutically
active compounds. Such quinazolinones are found in compounds
with antiviral, antihypertensive, cardiotonic, antiulcerative, anti-
neoplastic and antiemetic activities. A routine method of synthesis
involves the condensation of a C1-source, such as formic acid, with
2-aminobenzoic acid or benzonitrile. A recent publication de-
scribes a one-pot synthesis method for the preparation of 4-(3H)-
quinazolinones that allows the incorporation of diversity into the
3-, 6- and 7-positions.1
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The new synthetic route commences with a dinitrochloro-
benzoic acid (1) that can be reacted with secondary amine, alco-
hol or phenols to introduce the ﬁrst point of diversity into the
ultimate 6-position of the quinazolinone. Conversion of the
carboxylic acid into an acid chloride was followed by reaction
with a primary amine to generate the benzamide intermediate
(2). Reduction of the dinitro compound (2) with iron in formic
acid gave the 4-(3H)-quinazolinone directly, but as formylation
of the other amine group was observed as a by-product, this for-
myl group needed to be removed, a process readily achieved by
treatment with HCl in ethanol to give 3. Derivatisation of the 7-
amino group could be accomplished with a variety of reagents
including the generation of amides by acylation to give products
such as 4.
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The compounds synthesised by this method were screened by
the development therapeutics program at the National Cancer
Institute for anti-tumour activity. Five analogues were found to
give 50% growth inhibitory activity (GI50) values in the range
0.11–3.38 lM and demonstrated some structure activity relation-
ships. In particular, compound 5 was particularly active in a lung
cancer non-small tumour cell line (HOP-92) assay with a GI50 value
of 0.11 lM.
1.2. New alkoxylamine linkers for solid-phase synthesis of 1,4-
benzodiazepin-2-ones
The nature of a linker group is an important consideration when
undertaking solid-phase chemical synthesis. A recent publication
describes the development of a new amine linker that has been
used for the preparation of 1,4-benzodiazepin-2-ones.2
This group had previously described an aniline linker (6) using
it to link aldehydes to the solid support and cleaving the imine
intermediates with amines to generate 2-substituted benzofused
azoles, quinazolines and quinazolinones. A key feature of the cleav-
age of the solid supported intermediate is the formation of an equi-
librium between the solid supported imine and the solution phase
imine intermediate, which is driven to product by an irreversible
oxidation and cyclisation reaction.
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The recent paper shows the use of the aniline linker to immobi-
lise 2-aminobenzophenones (7). The 2-amino group could be fur-
ther functionalised, the amide nitrogen alkylated, and then acid-
catalysed deprotection of the terminal amine led to concomitant
cyclisation to benzodiazepine products (8). Subsequently, modiﬁ-
cation of the linker was investigated to improve the yield of load-
ing the benzophenones, and it was found that reacting the ketones
through an oxime by adding to an O-alkylhydroxylamine was a
more efﬁcient linker. The linker 9 is currently being used for the
preparation of a library of 1,4-benzodiazepin-2-ones.
2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The Lewis acid-catalysed intramolecular substitution reactions
of 4-vinyloxy- or 4-acyloxy-azetidin-2-ones with nitrogen-bound
allyl-, propargyl- and vinyl-silanes leading to carbacephams or car-
bacephems, has been reported. The potential of these reactions to
be carried out under solid-phase conditions was demonstrated by a
synthesis of diastereomeric 5-vinyl-carbacephams via the cyclisa-
tion/cleavage methodology.3
2.2. Solution-phase synthesis
An efﬁcient and practical procedure has been developed to pre-
pare novel 2-(arylmethyl)amino-4-arylamino-6-alkyl-1,3,5-tria-
zines, starting from dicyandiamide and the corresponding
arylamines under microwave irradiation and its scope is demon-
strated with a number of examples. The advantage of this route
of synthesis is its application to parallel synthesis that permits
an easy and rapid access to a large number of derivatives for bio-
logical evaluation as potential chemotherapeutic agents.4
A three-component domino reaction approach between a pri-
mary amine, a dialkyl acetylenedicarboxylate, and 1,3-dimethylal-
loxan that affords novel oxaspirobicyclic c-butenolidobarbiturate
derivatives has been reported. The cascade reaction sequence rep-
resents a rapid and unprecedented route to libraries of biologically
interesting molecules.5
2.3. Scaffolds and synthons for combinatorial libraries
The monosaccharide moieties found in heparin and heparan
sulphate, glucosamine and two kinds of uronic acids, glucuronic
and iduronic acids, have been efﬁciently synthesised by use of glu-
cosamine hydrochloride and glucurono-6,3-lactone as starting
compounds. The disaccharide building blocks were also suitable
for further modiﬁcation such as glycosylation, selective deprotec-
tion, and sulphation.6
2.4. Solid-phase supported reagents
A high yielding green protocol for the synthesis of tricyclic
oxazaquinolinium salts has been developed using Amberlite IRA
402(OH) in water. This method is more effective compared to pre-
viously reported phase-transfer catalytic condition in terms of
yield of the product, reaction time and ease of separation.7
A quantitative method for the reduction of disulphides, which
uses a totally recyclable solid-phase supported reducing agent, has
been reported. D,l-a-Lipoic acid was quantitatively condensed on a
highly stable 100% PEG Aminomethyl-ChemMatrix resin that can
swell in aqueousmedia aswell as in organic solvents. Lipoic residue,
subsequently reduced to its dihydrolipoyl form, was utilised as a
reducing agent for highly valuable disulphide compounds.8
A simple, green and efﬁcient protocol has been developed with
per-6-amino-b-cyclodextrin which acts simultaneously as a supra-
molecular host and as an efﬁcient solid base catalyst for the
solvent-free syntheses of various dihydropyrano[2,3-c]pyrazole
derivatives involving a four-component reaction. This atom-
economical protocol includes a much milder procedure, does not
involve any tedious work-up or puriﬁcation, avoids hazardous
reagents/by-products and results in near quantitative yields. The
catalyst can be reused at least six times without any change in
its catalytic activity.9
2.5. Novel resins, linkers and techniques
The use of two derivatives of 2-methoxy-4-methylsulphinylb-
enzyl alcohol has been demonstrated as a safety-catch protecting
group and linker for solid-phase peptide synthesis. The protecting
group and linker are stable to TFA and are readily removed under
reductive acidolytic conditions.10
Hologram quantitative structure–activity relationship (HQSAR)
analyses were conducted on two series of PTP1B inhibitors: 2-(oxa-
lylamino) benzoic acid analogues and benzofuran and benzothio-
phene biphenyl (BBB) analogues. Two virtual combinatorial
libraries were designed and screened by the optimal HQSARmodels
and potential candidates with high predictive biological activities
were discovered. This work may provide valuable information for
future design of more promising inhibitors for PTP1B.11
2.6. Library applications
A library of 11 non-symmetric cyclic sulphamide HIV-1 prote-
ase inhibitors have been synthesised and evaluated. The use of a
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key microwave-assisted silver (I) oxide mediated selective mono
N-benzylation reaction enabled fast and straightforward synthesis,
and the Ki values of the new inhibitors ranged between 0.28 and
>20 lM.12
Fifteen-membered 8a-aza-8a-homoerythromycins derived
from either erythromycin or clarithromycin have been acylated
to form 40 0-O-propenoyl derivatives. These functionalised ana-
logues underwent Michael reaction with primary or secondary
amines to afford novel 8a-aza-8a-homoerythromycin-400-(3-substi-
tuted-amino)propionates. This preparative sequence was adapted
so that analogues could be made by parallel synthesis, and among
them, 4-quinolone derivatives show particularly good antibacterial
potency against macrolide resistant bacteria, comparable or better
than azithromycin and telithromycin.13
A small library of novel 3-O-pegylated carboxylate prodrugs
and 3-O-pegylated carbamate prodrugs of naltrexone have been
synthesised. The goal behind the design of these prodrugs was to
investigate their potential for microneedle-enhanced transdermal
delivery, and all the synthesised 3-O-pegylated carboxylate pro-
drugs and 3-O-pegylated carbamate prodrugs of naltrexone were
found to have adequate stability in a transdermal formulation
and improved apparent solubility compared to naltrexone.14
Benzo[c]phenanthroline alkaloids represent interesting leads
for the discovery of new potential antiplasmodial and/or antican-
cer drugs. A novel library of aza-analogues of benzo[c]phenanthro-
line framework derivatives has been designed and prepared. All
compounds were tested for in vitro antiplasmodial activities
against both chloroquino-sensitive and chloroquino-resistant lines,
and in addition, some of them displayed good in vitro activities
against two cancer lines.15
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